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(57)Abstract: 

PROBLEM TO BE SOLVED: To convert the potential of 
an analog signal according to the input and output 
characteristics of a post stage circuit by solving linearity 
failure. 

SOLUTION: A current mirror circuit is provided with a 
first element connected between a first node and a 
ground and a second element connected between a 
second node and the ground. The first element and 
second element of the current mirror circuit are 
controlled so that the voltage of the first node can be 
turned into the same voltage as a bias voltage by a first ^b^«_J|||^Rl 
control circuit, and the third element is controlled so 
that the voltage of the second node can be turned into 
the same voltage as the voltage of the first node by a 
second control circuit, and currents to be supplied to 
the first node are current-mirrored to the second node, 
and currents to be supplied to the second node are 
converted into a voltage by the fourth element. 




r 



pi 
m 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiners decision of 
rejection] 

[Kind of final disposal of application other than 
the examiner's decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's decision 
of rejection] 

[Date of requesting appeal against examiners 



25.05.2001 



3408788 
14.03.2003 



http://www1 9.ipdl jpo.go jp/PA1 /result/detail/main/wAAAc7aiSmDA41 41 1 8468P1 ... 2004/05/31 



Searching PAJ 



2/2 ^— Vr 



decision of rejection] 
[Date of extinction of right] 



Copyright (C); 1998.2003 Japan Patent Office 



http://www1 9.ipdl jpo.go.jp/PA1 /result/detail/main/wAAAc7aiSmDA41 41 1 8468P1 ... 2004/05/31 



f • 



(19) B*mmntf up) < 12 > & IS # Ift 3fc $1 <a> (nmmmm&m&% 

#^2002-118468 
(P2002-118468A3 

(43)&BB B ¥J$14<E 4H19B (2002. 4. 19) 

(51) IntCl. 7 UBiJia^ FI ?-73-r(##) 

H0 3M 1/74 H0 3M 1/74 5 J 02 2 



*ffi»5R * »«JBO»5 OL C£ 6 M) 



(2l)fflH»# 


!ftW2000-308882( P2000-308882) 


(71) ffifiJA 


501285133 










(22)tti«B 


s?J«12¥l0^10B (2000. 10. 10) 




^m»=PHTp^SK'PW-TB 3 Sift 






(72)#9i# 










JteS»^ffiKrt^iT2TS2#3^ m 






































(74)ttSA 


100080159 








#«± asa s& (*i«) 











(54) BBM©**] i/VgSmr&*5«i:Z*DA=!>A-* 



.(57) imm 

> b* k©lHCSBI*$n&a l J: IF* 2 y - H t y 
:7>Ki:©rac«|fc3nfc»2Sfr?fcflt*.T^*„ S&1 
©SJ»ISIB&fc:«k»>H iiy-FoiEiW7^1EJ: 
rat«EE4:*SJ:d^ * l/> h 5 ^-[DES©!! 1 
*J;tWB2*TftiMWU »2©»jaiiaB5CJ:»)» ^2 
y- K®«E#g 1 v- KcMEfcWIMtEEfcfc* J: -5 



10 




THIS PAGE BLANK 



(USPTQ) 



(2) 



3WP14-1 18468 



mmm 1 y- f©«e#;w T^m&t^ L^n&t 

K * 1/ > h 5. 7— -f SmliB* 1/ > b 5 ^-@E&©^ 2 

mmm 2 y - h ©se^ust 5i3f?t, 

ftf8B$ 2 y - K ©«E#iitjfa^ l y - K ©«jE t L 
^«Efc*4J:3S:, ffiK83*?£flJ»r*»2©ffll 
SPIhI8&£> 

ane* 2 y - k t n a m»& c « «n- * t& 4 

m2^(±N^M0S h7>^^ fiWBf&3jmfcP 
MM0Sb7>^^ iiMB*4jR?tti6ifafrPTf* 

atrflsse 1 <oM»ia»*«t vnatB* 2 ©&j#p[aiJStt, v^-r 
nfe^T-vrtfftsifcftfifafc-rsai^a 1 ties 

© I /V£&[n]8&„ 

. 3 ] wsra 1 * 2 cib«© 1 / v^&iuss 

rC-feot, BiflB^'f T*®E©fI&£Mf S¥ 

«^ia»*»&aaE« 1 y- Ktimsft^if&^nsif*^ 
.i~3 ©v>-rn*(cfB«© 1 / v*«ia»fc sfliitTv^ 

.imXmS] »*|4CBiODAa>^-f»o 

.t> * ?> £s mitBmdit^HK*' e> Buiam 1 y - h izm 

.[0 0 0 1] 

£tHB»*WElc**r*I/V (m«t/«E) &»® 
Eg * <k V - ft £ m V ^ D A n > j% - $ 1Z 111" & & © T- * 

.[0 0 0 2] 

.[ft#©t£ffi] H3HU !St;biDA3>^-;?cD- 
.1, Is 2, I s 3Sr^1-3-o©«S5ji3 2 , 3 4, 3 

.6^ zftt>(Dmmm3 2, 34, 3 et&^MifoLT 

IS^?)tlfc3o©Wgl^^ ->^3 8, 4 0, 4 2£, I 
/V (««E/«E) &&ffl©&ffi*? USiaffiR) 4 4 
^ttt> Isl = Is2 = Is3T* 



.[0 0 0 3] ' -Tn «afe?)S3 2fcfc, MWfcttJgW-f * 
^ 3 8 iKDmiZ^m^ft. WTEWfc, ««H®3 4fct* 
I^m-f'yf4 0hfflSC, S?*t«3 6tt«$M 

iji^'f 2fc©iat:*n*n»itt*n-rv^*o * 

fc, W&*-f ^3 8, 4 0, 4 2lt 

5>Ki:©H{-^$n-r^5o 

.[0 0 0 4] i^JffiDACSOt^^ QHM'fv 

?3 8, 4 0, 4 2(±, d©DAC 3 O^ATJ^n?.^ 

*?*Mn^ mw^m fcjfctr, 7to^vou 

. t f!l $ fc fcfc ^* 7 > K fflO © v ft c £ ti 3 o 
.[0 0 0 5]^li, '00' ©»£, 

WWkZJ 4 0, 4 2li^:t^7>Ki(:ii 

£*U '0 1' ©»£fc«U «J^^ ^3 8#7^D 
^g-^V o u tfltU WWWf -^4 0, 4 2 > H 

ttfcg&ttSfU '10' ©»&tttfi!I»^>f 3 8, 
,4 0#7tD^VoutI, fl«^yf4 2tt^ 
.7 > HBOfcSlttSfU * 1 1 ' ©»-&CI±, ±T©W& 
^^f'yf3 8, 4 0, 4 2 AS^D^M^V o u tfillC 

.[0 0 0 6] S«®ili3 2, 3 4, 3 6*>?.«i&$ 
ft£«»fil si, I s 2, I s 3 (£„ MM©^^ tZJ 
8, 4 0, 4 2CDK£fi:j&bT, 77"D^ 

®^vout«*fctty5>Kfflj©^'rn*»t:«uxa. 

&*©«afc?g3 2, 3 4, 3 6i)>f)«Jg|^-f >y^3 8, 
.4 0, 4 2 S^LtTtD^V o u t 
IHM I s ig*«ta« ; ?4 4KJ:D I/V^ft^ti, 
H4©^7 7(3^-r«td(3, T-7-D^fS^Vout=R 

.• i s i gi:bta*$nso 

.[0 0 0 7] 

.[*lB*«»PftUJ:3fcr*»«] S^«3 2, 3 4, 3 
.6(i, I3tfsfioi:s WiKPSMOS 
^ PMOSi:^d) «tJ;D*jEK$n*o i:^ 

PM0S4^ltttlS$nSt«Istt> 05© 
y7 7titJ;^l:, PMOSOV- ^- KW>fS© 
SEVdsAS'>$<*i:5i:ftt/J>U-ro®/J>-rs 0 ^© 
fctos E4©y7y{c*jV«-rs T^n^fUfVout© 
S{4* S B < ^5 hWt, **«Eb 1 = b 2 = b 3 ffe 
&^%tz?>ifimi£b I>b2>b3i:«:>3, DAC© 
}) - 7 ij ^ J ^& b 5 i: V > e Z o 

.[0 0 0 8] J:35T% EI3£^-fDAC 3 0^5>Hi^ 
*nS7tD^Vout©*'Mtt0 VffeSo L 
A>U, ^©T^D^(g-^Vout*fiJffl1-5^iaillES© 
Xa^WttCJSStt, 7tD^|fVout0lilAl/^ 

cfefi^we^-rtiaiaisosigiMPieHK:, d a c 3 

.0 © Tt" d 9W% Vout^U^^htSMi^ 



THIS 



PAG £BLah Ki 



(3) !ftifl¥14-1184f 



/h o 

.[000 9] HT% 07 (a) , (b) *«fclF (c) 

.[0010] £-3% ISJI2 (a) (DV^)V f yy M3SS5 0 
i£> V-7x*D<7ft*iJfflbfcfc©T\ 2o©PMOS5 
.2, 5 4ftg|*.-t^3. PMOS5 2(i«i©i:T^-Dy 
out fcCHfcg&RSfu ^©y- b Ktt'W 7 
**EVb#A2j$;HT^*. PM0S54tt7 
^n^®4§Voutfc^7>Kfc©Bfc86R;*ft, ^£© 

ibtB;, 0»Jx.«04t?s-TD AC 3 OOT^O^i^ 

,[ooi i] ia^j©u^;i/$<'7 MH8S5 ot&^-c 

PMOS5 2(t -'WT'^WEVbCifitfcWKft^ 

p^tfvoutfliAiftu pmos5 4{±, mm 

.t)> if INOiEi«il<*5t:^T7tD^V. 
,outffltEli±fft5. b*>U V— **D<7ft*iJffl 
,btl/^l/->7 MUSS 5 Ofciu jn^lIISSttCU— TUt 1 

.[0012] K^T> IrJB (b) ©U"*;i^>7 MUSS 5 
.6(i, SiliB©-&tHt»E I s i g£;-W7*S?7itI bftflo 
AT I/V^mt-5t)©-e, DAC3 0©T^-n^ttJ* 
.Voutflflt^nS^tf-mSKl s i gCfflS"r«*«Eft 
5 8 i:, ;H7^fSIbffl©tilI6 0 
®JrB*?6 2fcftflM.T^S. *MM5 8, 6 0 

.[0013] 3 © 1/^1/^7 MUSS 5 67? t±> ^fHt« 
IsigM^fTXlSIb^Mo^n, ^©^l+« 
.«EI s i g + I bt#W&&G 2ti!) I/V£&£ 
*U 7tD?||fVout= (Isig+Ib) - Rt 
.bttB^^tlSo b*»U /^77lII bft#JfflUfc 
l^^;u>>7 MUSS 5 6-t-tt, T^P^'ftf Voutci 
ffc#R • Ib±#<3Fft3«-i£W\ Sflfc?g3 2, 3 4, 3 
.6©PMOS©Vds#«<&>), m*jg*l#;&<&S 

.[0014] IrIE (c) ©U^;i/2/7 MUSS6 4{£, # 
^Z>7*^Jfflbfet)©t*> DAC3 0ffl7tD^tHA 

voutflBcj*ns£tHKfti s i gizm^tzmm* 
mi-mmme 6 *^t>76 8 jgja^7 o t 

&{B*.T^S. ^itS6 6fi, ^jg^^-^Tv-re 8© 

m^-tfom^wnttftix^io ^7>t , 6 8cd«? 

.6 8©Jg?-i:m*iiS? (T^-D^fg^Vout) £© 

. [0 0 l 5] d©i/^<;i/->7 M3ES6 4 TB:, 7i-a? 
IB^Vout =-R • I s i gtfcS. "f T^- 



t&gc* s i: v> a B]S#& -3 fc» 
.[0016] **iHfflBWtt, tilB«£#tt«fcS^ < B 
«jSlft»JI3U 'J^TU^-f^&ftJIHSU b*»*K '4k 
©HISS© Xa*«rttCi6 bT, 7^n^I^©«Srftl/ 
h^-5di:tf-etSI/V^«iI5isS*cfcV^ti 

.[0017] 

tz.% 1 J; ft 2 y - K i: > F i: ©B fcS*** 

nfc»2*^*^"rs*u>h$7-ia»i:x mnefti 

•/-KoftEflW 7*«Ei:l6*l,^*Ei:fc*«fc5 
13, a3fa*u>h$7-IHR©«Bl*?ft*J»U tuiB 

mi y-Kt^$ns«^Huf2^2y-h*t*b> 

> 5 7--T5hu8B* U > b 5 ^-HIS&©ft 2^?*$ijffl] 
:T.6ftl©»l»ia»fc, UfBft2y-F©*Eft§!fi-f 

©«£Ei:«^U^«Ei:*-8«fc'5t:> SiffBft 3 fil^ftftj 

»-r*SB2©»jiBiiHiBfc, BuiB^2y-H^«^^n3 

««**Efc*»*-a»43R?fcft«*TV»*c:i:ft*!f 

.[ooi8] zz.x\ mm*u>h K^-mmomim 

?£cfctfft2St?fcfcNMMOS i5IBft3 

i?apiMosh7>^^ taa3»4*?ttisift* 

?T t) , h5 8BSB 1 ©ffifPBB* «fc tF StJlBft 2 ©#j&|e| 

ss{^ v^-rnt»*^7 , >7'T?*a©jWfSLV'>. 
±iBaB*©i/v*«iii»Tf»oT, m&u 

.[ooi9] **nBt±. Ti-wm^ izmm-?^ 
g?vt> Mm izttfo b & -&tHt$Ks$fi£"r s w.m&£. 
mmt, z<Dmm%2i®t&if>e>mt3m 1 >»-kc«# 
fjy&<*ftsfi:&« i ~3©i>-rtLMcB3«© i/v*«i 

HI SS t ft d ^. T l> S d t * Hm £ t -5 D A 3 > M - ^ Sr 

±iBIB«©DAn>M-^7?ifeo 
•T, H5IBS^^lHlSS^f>miIBmiy-H(^ 

»*n*««Eft*SfRr«6&-'M 7^«ss«i&*aftffliA 

.TV>S©*WS b^„ 
.[0 0 2 0] 

. imw<D$m<DBm] wtc ^ft©0®{'^-ri?®^ 

JS^J^S^^T, *^©I/V^g5H)ES*5«fctJ t ^tlft 

JBlMtDAawt-^ftffiCRlHtS. 

.[0 0 2 1 ] EI Hi, *^B^© I /V£&@SS©-Hflf5 

wofltfismBH-r**. Hiatal- i/v*»isik i o 

tt, *^BJ©D A3W?-^ (DAC) ©m*l9:{Zffl^^ 

j&*i**«/ftE*ftiBi»T?fcoTs Ea*£«c, 

M0Sh5>^^ (NMOS) 14i:, ^7>7* 
.(OP) 16i:ft«i^, GWtz, PSMOSI-7>^ 

& (pmos) 1 8t. tmm? (mmR) 2ot, 




r 



******* 



(4) 



JWP14-1 1 8468 



NMOS2 2i: > *^T>72 4£%mz.T^Z> 0 
.[0 0 2 2] ZZX\ NMOS 14,2 2fct, ^ft^ft 
##gB£©£ Is > h 5. ^-®&(D%i 1 St?£ <fctfS& 2 
©H?!l^&£*>©T*&3o aTlsMtClv OP 1 6, 2 4 

«i> zti*i\*mn<Dm 1 ©^lass* 2 ©#j® 

<£tf!82y-K PMOS18lif 3f?, ZLX, ffi 

^^2 O«SM?^©-0!lh&S*>©T-&3<> 

.[0 0 2 3] l§]EI(3^t-«^ii 1 2 it, ##PJ1© 

jihNMos 1 4£(Dm£&mznT^2> 0 zommm 
.1 2 a, 3 izTfs-rmwuzfrmD a c 3 0 smc 

SHtftl s i g*#t$&-TS 0 *»DACft s*a<j 

tc, z<Dnwt&.®m#&xmi wri/v^gueiEs 
.[0 0 2 4] * tz, mmiz^tmrnm 1 3 it, sm© 1 

IStti&^ST-J&ot, |5]b<SiBi:NM0S 1 4£<D 

mtzWHtstixK*. icmi 3«, y-KAt^ 

.^7^SlIb^«S&U y-l*Alc:«|&£n<S«*Mt 
^^^HfifS. *&W<DDAC£LX, *ifag 
.1 3£ll;tTU£;it«;ftM»t-i;i:fci^ iit^ 
:T0y©J;?l^ «ftt?gi 3£«if;LT^ bv^ 0 

. [ 0 0 2 5 ] m 1 £^-r 1 /vmmm 1 0 k^t, 
^^©nmos 1 4&nmmi 2t^^>^t<Dm 
izmmzn, *<Df-v\zit, op 1 6^t>©m^fs^ 
ifiAtiznx^Zo fc*>\ op 1 6*>*>(DmMm&, 

E4>£ffil©NM0S 2 2©y-h(C*)A^^tl-rt^?.o 
r£bt\ OP 1 6©S$?+£fci:, lI112iNMOS 
.1 4 h©g^©y- FA&mffitSlX, *<Di%?-iZ 
It, ;WT;**EVb#A££tlTO&o 
.[0 0 2 6] WMCPMOS 1 8ii, Wli: 

7tD^MVouti:tD«i$n> ^cD^-hfc 

bu op 2 4i^^<Dtiitim^ifixti^nx\^o ztz, 

OP2 4©+«?C(i > }SK^2 0hNMOS2 2t 
©&M£©y-KB#g$££ft, ^©^-tfcfc, M^f 
7*«EVb#A;>j£*l-tV^„ imm?2 0l£7i-£i 
^fifVouti:NMOS2 2£(DM\zmm$n. NM 

os2 2it mmi-2 0 1??> \< tcDmizmmzn 

.[0027] mmmi 2ipt>mm£nz>&mnmi s i 
sit, *&®(dd Ac&Ti-v ymmz^Wk-f^TV 

.V^^HUBS 1 OX-it, OP 1 6(DXt}i^7-+^3XXT—(D 

mfc&SLtz&oiz, n^Wisizt, y — k a©he 

^ s i g©&<bC<£fr?>-f\ ;W7;*ftE 

.Vb^|H]b«Ei:&2>cfc5i;^ OP16©fcH;Wf©S 



.[0 0 2 8] Z(D&5iz, #3PJ3© I /V£&[I]6§1 0 
X'it, y-KA©SE, *»DACl:* 

^x, 7v*)\<m^tzi& btz&mnm*m&-rzmmm 
.1 2, m%-&M3 <db ac 3 oivm&zmizmfxmw 

SEVds^s mz-^.mm.htt^tio^m^ti^tz 

&b, I>AC<D>)=.T')T'(^&*Mmi-Z>Z£&Xi* 

/b o 

.[0 0 2 9] @^$l© I /V^gHDSg 1 0 \z&^X, N 

mosi4, 2 2itjji/>hZ7-mm*mm-rz>o 

r>X, OP2 4fc«fctK y- KBJ±y-KAi;|5jbS 

.!)l/v^i<*tu 02®y7 7i:^nac, «MM 
.1 3£H;iT^St§1^ 7tDyifVout = R- 
.(Isig+Ib) +Vbi;LT!±};fj£ft£ 0 
.[0 0 3 0] S1^0iJ©I/V£g|[I]g§l Of 

tt, t&iKMT- 2 Oiz&t), y-j-u ?m^V out ©«E 
ly<.Mt, ;H7^SEVb©lEtr!?7>7 , ?tl5. 
lot, DAC©T^-D^fi^Vout ^fiJffl-T?)^ 

®e&©Am£#tt£*s br/w 7^iev b £is:fitssg 

:T2>C Z^-D^S^Vout©tU*U'^;i'* 
.[0 0 3 1] *4b\ /t-f T^«EVb©IS^IS*fig 

&m®®<D\mt)ftmz!fobXJUTxnj£Vbit 
TzmzmfevsmtT l^o ztz, mixit, 
mm<Dmm.i**mfz>tzMz'£\favtz&, mmmi2ii> 
zmmztiz^mmmi s i g=o a©®^, n-w 

z:©J;d^Wt^S[IIES{±M?.PS^^tiT. if©id 
ife d] ss s m 1 > t H M L 1 1> <t v ^ „ 

.[oo3 2] miizmtrnmrnxit, 
.^-nieshb-rNMos 1 4, 22*, tgi^j; 

lffi2<Dimm&£l>XOP 1 6, 24?f>tPM0S 
.1 8 **ft*ftfl!^T, *^B^©I/V^g|[Himi 0* 

.[0 0 3 3] £tz, #«lHODACIi, ttt)KIB£@E&«Z) 

Hic5vr#«w©i/v£«iaKftfli^fc 

*©T'$.?)o ^J^.(^ *l6l§CDDACIi> H3fc5%'r« 
*fe;i<gDACH43^T, «tft* ; ?4'4©ft*5t)C, H 
.lfc^1-*»Ui©I/V*tt|5|»l O^jgfflbfct;©-? 

$>Zo mm&£®mt, Ti-u^m^iz^mt^^v 

.[0 0 3 4] #$6Wtt, S*B<)KW±©J:d^*)©T*ig) 



PAGE BUNK 



fl/SPTO) 



(5) 



aWP14-l 18468 



-So W±, #*6l»©I/Va!»|Stt*,fctfC:ft*^fc 

a*©3tiii-$>£M&LTfc<fc^©fci:fc-&^ 

.[0 0 3 5] 

.[»»©»*] w±PU(3ittBabfe«(3, #«ibbu $ 
.1 cDfiPlffriBlB&Kr: «fc tK SB l y- K©*E*W z^«E 
£Hfc«EEi:&SJ:5fc, * u> h 5. ^-®tt©!i§ 1 ^ 
?*J:lF»23R?*fli!MIU » 2 ©»J»iattC J: iK g 
2y-l*©«EjMSiy-l«©«Ei:Hfc«Ei:fc*J: 
.dfcSg3f^£f&JfflLT, 161 2 jR^jbb 

»iy-K©«E, 0(itKDAC©*S!Eili:*aM 
,OSh7>^^©V-^- KU-f >H©«£E* S — 
ECHS^flSfe*, DAC©U-TU^^ii£/S?vi 

li> >W7;**E©S£fcaUt£HU DAC©7tD 

^©T^-D^«^®eai*sjBt:"rs^i:4»T*s. 
.[an *»mi©i/v*»i5ii5©-^jiiifli©*fi8ia 



.[02] El 1 fcjj*T I / V*»@B©»ff ftS-r-* 

*«©*-f 5 V^f-i'-ht-feSo 

.[03] «»H*;i>l!DA3WW©-«©«fiRIBItt 

0T*&£ O 

.[04] H3c*"r*aE-fe;i«®DA=iwt— ^©im^ 

.[05] t«I©I-Vds#i4SSt-^77 

re**. 

.[06] DA3wt-^©m*k*aiaB©x*i:© 
fa© * str-wo ^ ? y -c & * . 

.[07] (a), (b) *cktf (c) tt, v>-rnt>u 
r*;i^>7 HUB©— W©«j«liBBnf*4. 
. [«F#©»Ma3 

.10 i/v*wg» 

2 2 NIMOSh7>^^ (NMOS) 
2 4,6 8 ^••^T>7" (OP) 
5 2,5 4 PSM0Sb5>^^ (PMO 



.1 4 
.1 6 
.1 8 
S) 
.2 0 
.3 0 
.1 2 

.3 8 
.5 0 



44, 62, 70 mm* 

«»'fe;HDA3>M-^ (DAC) 
13, 32, 34, 36, 58, 60, 

4 0,4 2 «Jft*-r 

5 6,6 4 MhIK 



6 6 



1] 




Vb- 
(OV) 



.[02] 



.[05] 



n 



Vds 



.[06] 



as 



[03] 



.[04] 





Vout 



11 



y?>K(ov) 





10 Hb3 


01 


Jb2 


00 Hbl 





oVout=R-Ieig 



